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This invention relates to air heating furnaces, 
and has for its general object to provide a furnace 
installation wherein the furnace will possess high 
heating capacity and will combine such capacity 
vith a correspondingly high eficiency in opera 
tion. 

Further and more limited objects of the inven 
tion will appear hereinafter and will be set forth 
in connection with the detailed description of the 
drawings hereof, wherein Fig. represents a verti 
cal sectional view through a furnace installation 
constructed in accordance with our invention, 
the Section corresponding substantially to the 
lines - on Figs. 2 and 3; Fig. 2 a plan view of 
the furnace shown in Fig. 1; and Fig. 3 a detail 
in section taken on the line 8-3 of Fig. 1, with a 
part of the external casing broken away. 

Describing by reference characters the various 
parts shown in the drawings, denotes the com 
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bustion chamber, 2 the firebox, and 3 the grate 
of Our furnace, the firebox being provided with a 
door, indicated at 4. Below the grate is the ash 
pit 5 having a door 8. 
The combustion chamber comprises a lower 

inverted frusto-conical section A and an upper 
frusto-conical section A', these sections being 
Symmetrical, with the top of section A and bot 
tom of Section A' united into a continuous body 
having its greater maximum diameter at the junc 

30 

40 

45 

50 

55 

tion of the two sections. Each of these sections is 
provided with inwardly extending corrugations 
B and B' respectively. These corrugations in 
crease progressively in width and decrease pro 
gressively in depth from the bottom of section 
A and the top of Section A' toward the middle of. 
the combustion chamber, where the diameter of 
the latter reaches its maximum. 
In practice, we have constructed the combus 

tion chamber by first forming steel strips each 
having a corrugation co-extensive therewith; by 
welding together the adjacent edges of the said 
strips; by supporting the lower ends of the cor 
rugated strips which are to form the section. A by 
welding thereto a ring A and by supporting in 
like manner the upper ends of the strips which 
are to form the Section A' by Welding a ring A 

, thereto. These rings are cut out to conform sub 
stantially to the contour of the lower and upper 
ends of the sections A and A', respectively; and 
these sections are united, as by welding, to form 
the combustion chamber proper. 
Surrounding the combustion chamber and ex 

tending above and below the same is a casing by 
means of which air is conducted downwardly 
through the channels provided between the cas 

ing and the corrugations of the combustion cham 
ber. This casing comprises a bottom section 
surrounding and spaced from the firebox and the 
upper portion of the ash pit and having con 
nected thereto a conduit 8 by means of which 
heated air is conducted to the point or points of 
use. It also comprises a lower inverted frustO 
conical section 9 and an upper frusto-conical sec 
tion 9, the two sections being symmetrical, with 
the top of the section 9 and the bottom of the 
section 9 united, as by welding, to form a con 
tinuous body. The Sections 9, 9 surround the 
sections A, A', respectively, and are closely adja 
cent to but spaced from the ribs C, C' of the 
corrugations thereof, thereby forming an air 
heating conduit surrounding the combustion 
chamber and comprising the passageways D, D' 
through which the major portion of the air passes, 
and a thin annular passageway Esurrounding the 
ribs through which the minor portion of the air 
passes. The upper Section 9 of the casing merges 
with a frusto-conical dome to which commund 
cates at its top with a conduit comprising a sub 
stantially horizontal section and a vertical 
casing Section f2. Air is supplied to the bottom 
of f2 by means of a blower located in a casing 
f3, the blower being driven by a motor, indicated 
at 3. 
extension 4 of the combustion chamber and the 
ring A is welded to the wall of the firebox. The 
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The ring A is welded to a frusto-conical 

80 
products from the combustion chamber section A, 
A' are directed through the frusto-conical exten 
sion 4 into a flue comprising a substantially hori 
ZOntal section 5 located in the conduit section 
and a downwardly extending section 5 located 
within the conduit casing section f2 and com 
municating at its bottom with the vertically ex 
tending stack 6, the lower section of which con 
stitutes a part of the flue and is also located with 
in the conduit section 2. The dome 4, the fue 
5, 5, and the portion of the stack fue 6 vith 

in the casing 2 are of metal, whereby an eff 
cient interchange of heat may be effected be 
tween the products delivered from the combus 

, tion chamber and the air supplied to the pas 
sageways D, D', and E. 
With the parts constructed and arranged as 

described, the operation will be readily under 
stood. The air to be heated is delivered by the 
blower into the conduit sections 2 and , thence 
downwardly between the dome O and the top 4 
of the combustion chamber, thence mainly 
through the passageways D, D' and to a less 
extent through the annular passage E surround 
ing the former passageways, and thence through 
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the annular chamber within the casing section 7, 
whence it is delivered into the offtake conduit.8. 
Due to the construction of the combustion 

chamber, and more particularly to the shape 
given to the passageways D, D' and E through 
which the air passes while being heated, we have 
been able to effect a very high efficiency in the 
transfer of heat from the combustion chamber 
to the air being forced through the passageways 
surrounding the same and to effect the heating 
of an unusually large volume of air per unit time 
in comparison with the size of the combustion 
chamber. . . 
This efficiency in the transfer of heat is diure, 

not only to the large radiating surface of the 
combustion chamber (due to the corrugations), 
but also to the fact that, due to the shape of the 
passageways constituting the conduit through 
which the air is conducted around the combustion 
chamber, turbulence is imparted to the air while 
in transit, which turbulence also facilitates the 
transfer of heat from the combustion chamber 
to the air in said conduit. 

In an actual installation which we have made, 
the combustion chamber is made from piates or 
strips of ª închi stee, said strips having patralel 
side edges prior to the corrugating thereof. The 
corrugations are approximately 3% inches in 
depth at the narrow ends thereof and diminish 
to approximately 3% inches at the widened ends 
thereof. 

Reference has been made heretofore to the nar 
row width of the annular passageway E. in the 
installation referred to, the outer shell 9, 9 is 
spaced approximately one inch from the ribs be 
tween the corrugations in a furnace wherein the 
combustion chamber is 8% feet long and has a 
major diameter of 64 feet. 
Due to the shape of the ribs, they tend to heat 

most effectively by convection the air contained 
within the narrow annular passageway. 
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Furthermore, the efficiency of our installation 

in heating air is enhanced by the construction 
whereby the entering air is conducted in contact 
with the flue sections f?, !!ik and the stack flue 
6 before being delivered through the passage 
ways D, D. and E. 

Having thus described our invention, what we 
claim is:- . . . . . . . . . . 

1. In a furnace, the combination of a combus tion chainber comprising substantially symmetri 
cal end sections increasing progressively in diam 
eter toward the middle portion thereof, the said 
combustion chamber being provided with con 
tinuous corrugations extending from end to end 
thereof, the corrugations being each of progres 
sively increasing width from its ends to the mid 
dile thereof, a shell surrounding the combustion 
chamber. in close proximity to but spaced from 
the ribs formed between the corrugations of 
the combustion chamber thereby to provide an 
air-heating conduit consisting of circumferential 
ly spaced passageways merging with a narrow 
annular passageway of substantially uniform 
width from end to end thereof, there being an 
outlet receiving heated air delivered from the 
delivery ends of said passageways, and means for 
forcing air into the opposite ends of said passage-: 
WayS. . . . 

2. In the combination recited fin claim 1, the 
combustion chamber being substantially vertica 
and the means for supplying afr ecommunicating 
With the upper ends of the passageways and the 
outlet for heated air communicating with and 
receiving air from the bottoms of the said pas 
sageWays. 
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3. In the combination recited in claim 1, the. 

corrugations decreasing progressively in depth to 
Ward the middle thereof. 
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